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PEEFACE. 



The success that has attended the little works I have 
written to aid the Tyro in Art, has induced me to add 
this — On the Projection of Shadows — ^to the Manual 
of Perspective, to which it is properly a sequel. 

In these pages I do not pretend to advance any new 
theory, but have availed myself largely of the labours 
of early writers on the subject of which I treat — par- 
ticularly the Jesuits' Perspective, from which I have 
made copious es^tracts. 

The difficulties experienced by beginners m reading 
these works, owing to their elaborate character and 
the quaint style in which they are written, dishearten 
students in the outset; they finding it ifficult to 
wade through the complicated processes by which 
simple results are to be obtained. 

As in the Manual of Perspective, I have endea- 
voured in this work to divest the subject as much as 
possible of technicalities, and to extract, condense, 
and render in easy and familiar language, the valuable 
labours of these early pioneers in the Field «£ J^sje^». 



IV PREFACE. 

Art education is now considered of so much im- 
portance, and any information on the subject is so 
eagerly sought for, that the teacher may fairly feel 
himself warranted in putting together and dis- 
seminating such material as he may consider useful 
in simplifying and elucidating the principles of the 
subject he may be engaged in teaching. 

The numerous hand-books on Art, containing the 
best thoughts of experienced Professors, in the 
cheapest and most condensed form, offer facilities in 
the present day which have not imtil now existed. 
The avidity with which these works are sought, is at 
once an evidence of their utility, and of the growing 
desire to attain knowledge in this useful and elegant 
branch of education. In the hope that this little 
work may be found to be an useful addition to the 
existing stock, the Author commits it to the public. 



13.. Michael's Place, Bbomfton, 
December, 1855. 



LIGHT AND SHADOW. 



Shadow is a diminution of Lights occasioned by an 
opaque body, which receiving and interceptiQg the 
rays of light that would otherwise be cast on the 
plane on which it stood, gives instead a shadow of its 
own form. If the luminary be larger than the body 
illumined, the shadow will be less than the object 
occasioning it. If it be equal to the body, the shadow 
will also be equal ; and if the luminary be less than 
the body, the shadow will be larger, and increase in 
size the farther it extends ; we may, therefore, draw 
this conclusion, that the same object may give different 
shadows according to the size of the luminary, though 
still receiving the light on the same side. 

The sun being so much larger than the earth, it 
would appear, according to this rule, that the shadows 
of objects upon the earth would be less than the 
bodies occasioning them j and this would be true were 
there any conceivable relation oi iii"8jgciAtea^<b \s^<j^'s?^ 
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the illiunined body and the illmniner; but as all 
objects on the earth are so small in comparison to 
the sun, the diminution of their shadows is imper- 
ceptible to the eye, which sees them of equal breadth 
to the body that forms them ; on this account, all the 
shadows caused by the sim are represented as made in 
parallels. 

A candle or torch gives out its light in rays, pro- 
ceeding and expanding from a centre, therefore the 
shadow increases in size in proportion to its extension; 
the shadow of an object is always darker than the 
shaded side of the object itself; supposing the object 
and the plane on which it is standing are the same 
colour or equal in tone, because the side of the object 
fix>m which the light is excluded receives some light 
from the reflection of the brightness by which it is 
surroui^ded, and although the light so received may be 
given back in reflection, it is so feeble as not to 
materially interfere with the exclusion of the light 
from that portion of the plane upon which the figure 
or object is placed. 

In defining the forms of shadows, two points are to 
be made use of. The first, the foot of the light, which 
is always taken on the plane; the second, the luminary 
itself. This rule is applied in common to the sun or 
torch, with this difierence, that the rays from the sun 
are projected in parallels, and the rays from a torch 
proceed, as already noticed, from a centre. We will 
commence our definitions from the latter as the more 
simple. 
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PLATE I. 



SHADOW FROM A TORCH. 



Suppose then, for example, it is desired to represent 
the shadow of the cube A, here represented in b, lines 
must be drawn from o, the foot of the luminary, 
through all the angles of the plan of the cube as here, 
o d, o e, of J og-j then other lines are to be drawn from 
the centre of the light of the torch, c, through all the 
raised angles, imtil they intersect the lines from the 
point, o ; thus, having drawn a line, from o, through the 
angle of the plan at d^ another must be drawn from 
the torch, c, through the raised angle intersecting the 
former in h, which point, A, will determine the shadow 
of that angle : and if from the same poii^t, o, the same 
be done through all the raised angles, the lines of the 
plan will be cut in A * ^ Z, these points being connected 
together by right lines, we shall have the shadow 
of the cube as hereby shown in Plate I, and more 
distinctly in Plate II, in which the shadow is given 
without the lines of construction. 



PUaeL 




Flatt II. 
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PLATE III. 



It has been already observed that the rays of light 
proceeding from a torch, differ from those of the son, 
inasmuch as they proceed or radiate from a centre, 
while those from the sun are projected in parallels. 
The Sim being above the horizon when we perceive its 
light, the shadows from the objects illumined by it 
must necessarily be projected on the plane below it ; 
but the case is different with torch or candlelight, 
which may be placed above, below, or on the sides 
of objects, and will, consequently, yield shadows in 
any direction. To find the foot of such luminary in 
a room, we must consider all its parts, as the floor, the 
ceiling, the sides, <&c., as having points whereon the 
foot of the light may be placed ; and that from these 
points lines may be drawn through all the angles of 
the plan of the object whose shadow is required. The 
intention in this plate is to show how such foot may 
be found. The torch being placed in a, the middle of 
the room, this point is the foot of the light, b, by 
which the shadows of objects on the floor are to be 
governed. To find the foot of the light on the wall, 
c, draw a parallel to the base line from the point, a, 
until it meets the ray d e in the point f, from which 
erect a perpendicular, pg; then from the point, b, 
which is the light, draw another parallel with the base 
line, until it reaches pg in the point h, which point 
will be the foot of the luminary to find the shadows 
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on that plane or wall of the room. To find 'the foot 
of the same luminary on the ceiling ; from the point, 
G, draw a parallel to the base line as G i, and from the 
point, B, erect a perpendicular to it, which will give 
this point as the foot of the luminary, by which the 
shadows on the ceiling are found. To find the shadows 
on the opposite side or wall of the room, the same 
method must be observed as for the side, c, and you 
will have the point, L. 
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PLATE IV. 



The preceding illustrations being understood, will help 
to find the shadows of objects disposed on all sides 
of the room, for having found the foot of the luminary 
as already directed, the apparent difficulty will be 
removed, the method> throughout being the same with 
that in the preceding examples; thus, to find the 
shadow of the table on which the torch is placed, lines 
must be drawn from the foot of the torch a through 
all the feet of the table, c ; then from the point of the 
light, B, draw lines over all the angles of the table, 
1 1 1 1, imtil they intersect the rays, c c, <fec. in the 
points, I o, which will give the bounds of the shadow 
of the table. 

The shadow of the object, d, is found by drawing 
lines from the foot of the light, A, through all the 
angles of the plan as far as the angle of tfie wall, d, 
and from that angle raising them perpendicularly. 
Then from the point of the light, b, drawing lines 
over the object, and observing the angles correspond- 
ing to the lines of the plan, you will have the shadow, 
F, of the object, D. The shadows of all the other 
objects are found after the same manner, so that all 
we shall have to note, is the foot of the luminary, to 
be found on the fioor, the ceiling, and the sides of the 
room as directed in plate. The light itself being 
supposed in point b. 
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Thus, to find the shadow of figure, g, the point, L, is 
the foot of the luminary. 

For the shadow of figure, n, the point, h, is the foot 
of the luminary. For the shadows of the figures, i and 
M, the point, k, is the foot of the luminary. 
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PLATE V. 

TO FIND THE SHADOW OP A CROSS BY TORCH LIGHT. 

The preceding illustrations being understood, there 
will be little difficulty experienced, although at first 
sight it may appear complicated. The place of the 
light and the foot of the light being obtained, lines 
drawn from the foot of the light, through the angles 
of the plan, being intersected by lines drawn through 
the raised angles from the luminary, their points of 
intersection will determine the form of the shadow. 



Plate T 
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PLATE VI. 

SHADOWS ON SEVERAL PARALLEL PLANES. 

The first plane is the floor upon which the chair, a, 
stands; the second plane is the upper part of the 
table parallel to the first, aad above it, D, is an object 
placed upon the table. 

Suppose the foot of the luminary to be c, and the 
luminary itself to be B, ftom these points, c B, draw 
lines through the upper and lower angles of the 
object, D, and their points of intersection will give the 
shadow, E, upon the table. 

To find the shadow of the chair, a, which is placed 
on the floor. Find the place on the floor of the foot of 
the luminary, under the point c, the foot of the luminary 
on the table. This is to be done in the following manner : 
from the point of distance or vanishing point on the 
right, which is here supposed beyond the limits of the 
paper, draw a line through the foot of the table, f, 
then from the angle, G, of the table, let fall a per- 
pendicular, cutting the line, F, in the point, h ; and 
from H draw a parallel to the base, h i, which is equal 
to the upper part of the table, and directs us to the 
point required. For drawing a line from the point 
of sight, p, through the foot of the luminary, c, to the 
extremity of the table at l, from this point let fall a 
perpendicular to H i, which will give the point, m, then 
from M draw a line to the point of sight, p, in which 
line, M ^, will the foot of the luminary be found on 



g 
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the floor. To determine the precise point, let fall a 
perpendicular from the point, c, which cutting the 
line, M p, will give the point, n, for the foot of the 
luminary on the floor. This point ascertained, there 
will be no difficulty in finding the shadow of the 
chair. A, the method being the same, as for the other 
objects already described, that is, from the foot of the 
luminary, k, draw lines through all the angles of the 
plan of the chair, and other lines through the upper 
part of the chair from the light, b, and their points of 
intersection will express the bounds of the shadow. 
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SHADOWS FBOM THE SUN. 



It has been already observed that when the light is 
larger than the body illumined by it, the shadows 
projected would be smaller, and diminish in proportion 
as they receded; but the sun being so much larger 
than the earth itself, and the objects that come lender 
the artist's notice bearing no conceivable relation in 
magnitude to it, the diminution of their shadows is 
imperceptible to the eye, which sees them always of 
equal breadth to the bodies by which they are pro- 
jected ; on this account, all the shadows caused by the 
Sim are represented in parallels. To find the shadow 
then of any body opposed to the sxm, a line must be 
drawn from it, perpendicular to the plane where the 
foot of the light is to be taken, and from this point a 
line drawn through one of the angles of the plan 
of the object, and another drawn from the sun through 
the raised angles, the intersection will show how far 
the shadow is to extend. Example, 

PLATE VII. 

To find the shadow of the cube, A, the sun being in b, 
from the bottom of the sun at c, which is the foot of 
the light, draw a line through one of the angles of the 
plan, as c d, then from the other angle, E, draw a 
parallel to it ; the breadth of the shadow being thus 
obtained. To find its extremity, draw a line from the 
sun through the raised angle, F, cutting the line c D at 
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G^ then drawing a parallel to this line through the 
angle, h, it will cut the line £ in the point i, these two 
lines being connected by a line drawn to the point of 
sight, completes the shadow of the cube, g i; the 
shadows will vary according to the position of the sun 
in the horizon, and are perspectively governed by the 
same vanishing point as the object that projects 
them. 



j^ HtoncmoK or bhapows., 



PLATE VIII. 



Ite «hiidowa produced by the sun are eq\ial in all 
<4M>«t» «>f the same height, although at a distance from 
4«k1i othoTy subject to the same perspective law that 
gOT^ms the object projecting them. Experience 
MAohcs us that elevations of the same height, how- 
ovw widely they may be removed from each other, 
M^ still of the same height, although they appear 
perspectively different; and that the shadows pro- 
jected by them, although equal in all, are still 
subject to the same difference ; the shadows of 
oourse will vary in length according to the position 
of the sun in the horizon, lengthening and shortening 
in proportion as the sun comes nearer or recedes 
fiurther from them. For this reason, when the shadow 
of an object is to be produced, we must determine the 
sun's place and the point underneath, which we call 
the foot of the luminary, and then draw two lines as 
before directed, one frx)m the foot of the light through 
the lower angle of the object, and one from the sun 
through the upper angle. To define the extremity of 
the shadow, as in the plate, the wall, a, gives the 
extreme of its shadow in B, and if from this point, b, 
a line is drawn to the point of sight, P, the line, B p, 
willf be the shadow of the wall, D, as well as that of A, 
and of all others of equal height in the same line to 
the point of sight; in effect it must be held as a 
cerimn maxim that shadows always retain the same 
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vanishing points as the objects that project them. 
Therefore, if it is desired to give the shadows of the 
walls, B F, ^hich are the same height as a d, you have 
but to repeat the process observed in the walls, A D, 
and the result will be found as E 6, F o. 
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PLATE XI. 

If the position of the sun bring the light nearer to 
the foreground, as is represented in this plate, the 
method to be pursued is the same as in the last plate, 
but only the foot of the light is to be brought nearer 
or fiuther off according to the sun's place and lines 
drawn, as in the last example, from the centre and 
foot of the luminary through the upper and lower 



Thus, the f^ot of the light being placed at h, and 
a line drawn from thence through the angle, k, and 
another line from the sun through the raised angle, 
will give the extreme of the shadow of the wall, K, in 
the point, l; and from l a line drawn to the point 
of sight, p, limits the side shadow; , and from the 
remote angles of the plan of the wall, a parallel to the 
line, H, drawn as far as the ray, l p, will give the 
extreme end of the shadow. 



s 
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PLATE X. 

When the sun is before the eye, that is, directly over 
the point of sight, the sides of the shadow it produces 
will be parallels, as all the visual rays are, for this 
reason, the point of sight is always to serve for the 
foot of the light when in that position ; and the other 
ray that is to determine the shadow, will be taken 
from the centre of the sun ; thus the shadow of the 
cube, A, being required,* draw lines through the angles 
of its plan, B c, to the point of sight, p, as the lines 
B E, f; then from the centre of the sun, o, draw two 
rays through the raised angles of the cube, intersect- 
ing the lines B E and e f in the points k and l; these 
points being united by a right line, the shadow of the 
cube will be foimd in b e:, l o; the shadow of the 
other objects, m and n, are foimd by the same rule, 
and so of any other objects on the same plane under 
the same circunistaace of light. 
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PLATE XL 



PEBFOBATED OBJECTS. 



When the object is square or rectilinear, a line must 
be drawn from the foot of the luminary, A, through 
the angles of the plan for one side of the shadow, a d ; 
and parallels thereto, for the other side; then from 
the sim, B, draw a line through the raised angle, c, 
which will cut the line from A, in the point D, from 
which point a line must be drawn to the point of 
sight, p, until it meets the remotest line in the plan, F. 
To find the rest of the shadow, draw parallels to the 
lines BCD, through the angles G h i c, aud inasmuch 
as the sun illuminates two sides of the object and 
makes the shadow broader, as is shown in the figure, 
where h i and g c are the diagonals of the square 
pieces, where these lines drawn through g c and h i 
cut the line a d ; lines drawn to the point of sight 
will give the shadow of the object complete. 
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PLATE XII. 



Hitherto we have considered shadows occasiooed by 
the sun on a horizontal plane, and if the directions 
given have been well understood, there will be no 
difficulty met with in this diagram. The rule being 
the same, and a little instruction will suffice to show 
how shadows rise and sink according to the planes on 
which they are cast. 

To show that these shadows are formed by the same 
rules as those preceding, draw a line from the foot of 
the luminary, A, through the plan of the door, b, and 
another from the sun, c, over the top of the same 
doorway at D, these lines would intersect each other, 
though without the limits of the drawing, and give 
the extremity of the shadow as already explained of 
others on the horizontal plane ; but the wall E pre- 
venting the line a b from being continued, as it should 
be, if the plane were horizontal, causes it to rise as we 
see in p G, so the sim's rays, which should proceed to 
meet the line, B, cuts it on the wall in the point G, and 
there marks the form or shadow of the doorway, the 
receding angles of which, as well as those of the 
shadow, converge to the point of sight. The shadow 
of the object, k, is cast in all its length, and passes 
over the other object, l ; and it must be observed that 
the shadow still preserves its length, although it meets 
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with a raised object in the way ; and that the shadow 
which passes over an object in its course is modified 
by the form of that over which it passes, as here the 
shadow from K passing over l, gives the form of that 
object until merged in its shadow. 
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PLATE XIII 



SHADOW FBOM A FIGURE. 



To find the shadow of a figure clothed, draw a line 
from under the feet, s, to the point of sight as here 
the line, s P, and through the bottom of the dress draw 
two parallels to the base line, as t and y, and between 
the two, another line, x, for the middle of the figure ; 
then from the top of the head draw a line for the ray 
of the sun, to be continued imtil it intersects the line 
X in the point z, which point will be the extremity of 
the shadow; the rest of the shadow will be drawn 
between the two parallels, t and v ; if any folds or 
projections occur in the figure, they must be drawn by 
parallels to t and z till they cut the line y, thus 
1 gives the shadow of the projecting elbow, and 2 that 
of the gown. The foot of the light is understood 
here to be the same as in Plates XI. and XII. 



s 
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PLATE XIV. 

"When the shadow of an object is required, which 
shall have parts wider than the base, as in the example 
of a cross, the usual method is to make a plan and 
draw perpendiculars from it, 'as B A, B A, a line must 
then be drawn underneath the sun as already men- 
tioned, and parallels to this drawn from all the angles 
of the plan, then a line is to be drawn from the sun, c, 
through one of the raised angles of the object, until it 
meets the line of the plan of the same angle at e; 
another line is to be drawn over the angle. A, until it 
intersects the line ba in the point f, then drawing 
lines from these points to the point of sight, the 
shadow of the object will be completed. 
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What has been said in the preceding pages, refers 
wholly to the linear laws governing the placing and 
amount of space occupied by shadows, and thus their 
forms. There are other Considerations with respect 
to their intensity ; whether arising from the position 
of their various planes, or from certain qualifications 
of reflection, or from aerial perspective, as afiected by 
(^fferent distances or different amounts or densities 
of atmosphere ; of such contingencies, a few general 
remarks is all that in a rudimentary work like the 
present can be given. 

Let it first be understood then that a ray of bght 
of any sort, whether from the sun or torch, will illu- 
minate that portion of an object most brightly, where 
such portion or plane of the object shall present a 
right angle to the ray, and in proportion to the decli- 
nation of such plane from a right angle, will it be less 
brightly lighted. If, for instance, an octangular tower 
were so placed as to receive the light directly upon or at 
right angles to one of its sides, the two adjoining sides 
on either hand would be also in light though less bright 
than the centre ; the two next occurring sides of the 
octagon would thus be jmt and only just deprived of 
light because they would be so placed as to be parallel 
to the ray. Were there, however, any inequalities of 
surface on either of these two sides, such inequalities, 
however slight, would be strongly expressed in light 
and shadow, according to their positions with reSpect 
to the light. Of such inequalities, let us suppose now 
that the direction of the light were not immediately 
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at right angles to one of the sides of the octangular 
tower, but approximating to it, in sach case the side 
which was most nearly to, or at right angles with, the 
light, would still be the aiSe most briUiantlj lighted ; 
bnt the next sacceeding sides would not now be equally 
lighted, though both would be still in light ; that one 
of the two being least light, though but slightly so, 
which was most turned from the direction of the light, 
although still in light — iA this case a fourth side— one 
of the two before noticed as just in shadow, would 
receive some portion of light, though less than the 
first three ; the other four ^Eices would be necessarily 
in shadow, but not equally so, the difference arising 
out of the circumstances of reflection. 

That which applies as to direction of light upon the 
vertical or upright faces of the octangular tower, 
applies equally to sur&ces turned in other directions, 
as for instance, the sides of a cube. 

Reflection will readily be understood to be the 
secondary or returning light thrown by an illuminated 
portion back upon the shadow side of an object, the 
cast shadow of such object will then be more intense 
than the shaded side of the object by which it is cast; 
inasmuch as the parts still in light immediately sur- 
rounding the cast shadow, will throw a dif^ised light 
back again upon the object ; this is termed reflected 
light, and it mus1b be borne in mind that such reflected 
light can never amount to the same brightness as any 
portion of the object receiving the real light. 

With the colour of such reflected light we have 



PROJECTION OP SHADOWa 63 

nothing here to do, though it forms an important 
consideration in the construction of a picture; we 
here confine ourselves simply to light and shade as 
produced in a drawing by mere tlack and white. 

We will now take the two circumstances together 
in the description of the light and shadow upon a 
sphere or ball. 

A white plaster of Paris ball is to be purchased at 
most plaster-cast shops, and will be found most useful 
in explanation of what is now to be said : 

The part of the ball most lighted will be a mere 
speck of white, being the small portion of its surface 
which presents itself to the direction of the ray, the 
parts insensibly curving away from that spot, will be 
necessarily less light, as their curvattire in every direc- 
tion carries their surface ferther out of the rectangular 
direction of the light until they merge into shadow ; 
and here will be the darkest spot, because now comes 
immediately into action the returning or reflecting 
light, the brightest part of which will be that portion 
most remote from the high light on the lighted side. 
The efTect which other chance objects placed near the 
side which is in shadow, will affect the circumstances 
of reflection in so many ways that it would be impos- 
sible to define them ; suffice it then to observe, that 
the same general rule applies, and the contingencies 
will supply their own reasons in the application. It 
must not, however, be forgotten that the diffiised light 
from the sky will more or less affect the whole upper 
sur&ce According to circumstances. 
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We now come to the tLird consideration — the 
power or depth of shadows more or less as affected hy 
distance or atmosphere. 

Now with respect to cast shadows, they will be for 
the most part found to be darkest near the objects 
which cast them, diffused light being most powerfiil in 
its effect upon the most remote parts of the shadow. 
It may be taken as a general rule that shadows, as 
well as objects, become by distance less dark, not 
absolutely because they are more distant, but because 
such distr.nce supposes a greater amount of interposed 
atmosphere between them and the observer ; and 
according to the density or opacity of such atmosphere 
will they be more or less affected. The same circum- 
stances and the same reasons will account for the 
lesser degree of darkness in distant than near shadows. 
This is, however, to be taken as a very general rule, 
for the accidents of reflection are such, and so many, 
that it were vain to endeavour to explain them by 
words alone. Nature will suggest in practice the 
course to be adopted. 
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